Purpose: The aim of this study was to investigate the effect of 1 α , 25-dihydroxyvitamin D3 on osteogenic differentiation (alkaline phosphatase activity and alizarin red staining) of stem cells of exfoliated deciduous teeth.
Introduction
Tooth formation is an advancing process that is regulated by reciprocal interactions between the epithelial and mesenchymal tissues. [1] These interactions stimulate a subpopulation of mesenchymal cells to differentiate into odontoblasts, which, in turn, form the primary dentin. [2] Cell division and the secretory activity of odontoblasts are limited in the adult pulp. But, after dentinal damage these processes may be reactivated, which is subsequently associated with the formation of tertiary dentin including reactive and reparative dentin. In response to minor injuries, the primary odontoblast survive and reactionary tertiary dentin is formed; meanwhile, reparative dentinogenesis occurs after more intense injuries that lead to odontoblast death. [3] These all demonstrate that postnatal dental pulp contains cells with stem cell properties. [4] They are highly proliferative, clonogenic, and capable of regenerating a tissue; the properties that clearly define them as stem cells. Stem cells have several unique properties include the ability of self-renewal, proliferation, differentiation and they can give rise to specialized cell types. [4] Stem cells are categorized as embryonic and adult. [5] In comparison to other types of adult stem cells used in tissue engineering, mesenchymal stem cells are more promising for therapeutic purposes. [6] The most common source of mesenchymal stem cells is bone marrow; however, it has limitations such as the small number of cells obtained by biopsy and painful process. [7] Currently, several types of adult stem cells have been isolated from teeth, namely dental pulp stem cells (DPSCs), [4] stem cells from human exfoliated deciduous teeth (SHEDs), [8] periodontal ligament stem cells (PDLSCs), [9] stem cells from apical papilla (SCAPs), [10] and dental follicle progenitor stem cells (DFPCs). [11] SHEDs are a population of highly proliferative cells which can differentiate into osteogenic and odontogenic cells, adipocytes, and neural cells. 
Materials and Method
Fifteen sound exfoliated human deciduous teeth were collected from 10 healthy children aged 6 to 11 years old (4 girls and 6 boys). Prior to extraction, the patients received oral health education, professional prophylaxis was done for each patient, and they used 0.2% chlorhexidine mouthwash for one minute. Then, the teeth were extracted under sterile condition. The dental pulp was removed by using a Gracey curette and endodontic broach. It was immersed in a digestive solution containing 100 U/ml penicillin, 100 mg/ml streptomycin, and 500 mg/ml claritromycin in 4 ml 0.1 M phosphate-buffered saline (PBS) with the addition of 3 mg/ml type I collagenase and 4 mg/ml dispase, for 1 hour at 37°C. The solution was filtered through 70μm Falcon strainers (Falcon; Fisher, USA). After filtration, the cells were immersed in α-MEM (minimum essential medium) (Gibco; Germany), added with 10% fetal bovine serum (FBS) (Gibco; Germany), 100μm 2P-ascorbic acid, 2 mM L-glutamine, 100 U/ml penicillin, and 100 μg/ml streptomycin. The cell suspension was centrifuged and placed in flasks of 25 cm 2 . The flasks were incubated at 37°C in a 5% CO2, and the medium was changed twice a week. [15] Osteogenic differentiation
After the third passage, the cells were isolated from the culture plate by using 25% trypsin-EDTA and were cultured for 24 hours. When the cell density reached 80%, they were used for osteogenic differentiation.
As the control group, the cells were cultured in osteogenic cell culture medium containing α-MEM Figure 1 ). [7, 16] The results were analyzed by using t-test. For the analysis of normal distribution of data, non-parametric Kolmogorov-Smirnov test was used. 
Results

Morphologic findings
The medium was observed by using an inverted light microscope on the days 1, 3, 7, and in the third passage. SHEDs were characterized with a typical fibroblast-like morphology. The morphology of the cells remained constant during cell passage (Figure 2 ).
Alkaline phosphatase activity
The effect of 1α,25(OH)2D3 on osteogenic differentia- (P= 0.002) ( Table 1 ).
Figure 2:
Dental pulp stem cells of deciduous teeth at day 3 (100× magnification). Figure 3 ). [14] The alizarin red staining in our study demonstrated that the cells exposed to 1α,25(OH)2D3 induced higher mineralized nodules.
Conclusion
The present study showed that osteoblast differentia- 
